Influence of captopril treatment on angiotensin II receptors and angiotensinogen in the brain of spontaneously hypertensive rats.
The brain renin-angiotensin system (RAS) has been suggested as contributing to the pathogenesis of spontaneous hypertension in rats. Brain angiotensinogen- and angiotensin II (AII)-sensitive neurons were therefore investigated in stroke-prone spontaneously hypertensive rats (SHR-sp) and in Wistar-Kyoto (WKY) rats with and without treatment by captopril (CAP). Angiotensinogen was decreased in the anterior hypothalamus but increased in the cortex, the hippocampus, and cerebellum of SHR-sp. There were no differences between SHR-sp and WKY rats concerning the angiotensinogen content of posterior hypothalamus, brain stem, and septum. The sensitivity of the septal neurons to microiontophoretically applied AII was elevated, however, in SHR-sp as compared to WKY rats with regard to threshold and maximal response for AII-evoked neuronal discharges. The excitation characteristics did not change with the age of animals in both WKY rats and SHR-sp. The treatment of SHR-sp with CAP (50 mg/kg/day per os) starting in weanlings kept animals normotensive and reduced the high sensitivity of septal neurons to AII. Simultaneously angiotensinogen content was increased in the anterior hypothalamus and suppressed in the hippocampus. The same treatment of WKY rats reduced blood pressure somewhat and increased the angiotensinogen content in the anterior hypothalamus without affecting the neuronal sensitivity to AII. Thus, malfunction of the brain RAS may participate in the hypertension of SHR-sp, since converting enzyme blockade with CAP inhibited the blood pressure rise, augmented the angiotensinogen content of the anterior hypothalamus, and decreased the sensitivity of AII receptors in the brains of these rats.